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and Its Application to Actual Project
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Abstract: Code clone is one of the major problems for software maintenance. A code clone is a code frag-
ment that has identical or similar portion in source code. In order to manage code clones, software developers
should consider consistent modification of clone sets (i.e., a set of code clones identical or similar to each
other) and merging clone set into a single function. In this study, we developed a code clone change man-
agement system for clone maintenance. Moreover, we confirmed the usefulness of the developed system by
applying to industrial software development.
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Fig. 1 Parent-child relationship of code clones.
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Fig. 2 Example of categorization of code clones and clone sets.
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Fig. 4 Example of text-based visualization.
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Fig. 3 Process of code clone change management system.
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Fig. 5 Example of web-based user interface.
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Table 1 Clone sets that required additional maintenance.
??? ????? ?? Q1 Q2 RAD(S) LEN(S) RNR(S) NIF(S) POP(S) DFL(S)
1 ’11/12/28 ’12/01/05 New NO ?? 0 141 78 1 2 141
2 ’11/12/28 ’12/01/05 New NO ?? 1 36 83 2 2 36
3 ’12/01/13 - New NO ?? 1 48 95 7 7 288
4 ’12/01/13 - New NO ??????? 3 54 90 2 2 54
5 ’12/01/13 - New NO ?? 0 52 61 1 2 52
6 ’12/01/13 ’12/01/17 New NO ?? 0 57 94 1 2 57
7 ’12/01/13 - New NO ?? 0 32 93 1 2 32
8 ’12/01/16 - New NO ?? 0 37 83 1 2 37
9 ’12/01/16 - New NO ?? 2 32 84 2 3 64
10 ’12/01/18 - New NO ?? 0 53 90 1 2 53
11 ’12/01/24 - New NO ?? 0 72 86 1 3 144
???????????????????????????
Java?????? 10????????????????
??????????????????????????
??????????????????????????
???????
Q1 ???????????????????????
????????
Q2 ??????????????
• ??
• ????
• ???????
• ???
????????????????????????
??????????????????????????
??????????????????????????
??????????????????????????
????
5.1.2 ?????
??????????????????????????
??????????????????????????
? 11???????????????????????
?????? 1 ???????????????????
????????????????????????*7?
Q1?????????? “NO”???????????
??????????????????????????
???????
? 6 ??????????????????????
????????*8???????? 1????????
???????????? 1??????????????
*7 ?????????????????????????????
????????????????????????????
????????????????????????????
??’12/01/31??????????????????????
????
*8 ?????????????????????????????
????????????????
? 2?? 2?????????????????????
??????????????????????????
?????????????? 2 ??????????
??????????????????????? 1??
??????????????????????????
???????? 2?? 2???????????????
??????????????????????????
??????????????????????????
??????????????????????????
??????????????????????????
??????????????????????????
?????? [4]?
? 6 ??????????? 2???????????
??????????????????????????
??????????????????????????
??????????????????????????
??????????????????????????
??????????????????????????
???????????????
????????????????????? 11??
??????????????????????????
??????????????????????????
??????????????????????????
??????????????????????????
????????? [7]????????????????
?????????????????????????
??????????????? 7 ?????????
1?????????????????????????
??????????????????????????
???????????????????? 8.9%????
??? Stable Clone Set???????????????
Stable Clone Set??????????????????
?????????????????????????
??????????????????????????
c© 2013 Information Processing Society of Japan 889
????????? Vol.54 No.2 883–893 (Feb. 2013)
? 6 ??????????????????
Fig. 6 Example of a clone set that needs merging.
? 7 ??????????
Fig. 7 Categorization of clone sets.
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Table 2 Result of Mann-Whitney U test.
RAD(S) LEN(S) RNR(S) NIF(S) POP(S) DFL(S)
p ? 0.5106 0.2419 0.0368 0.5955 0.2793 0.2283
???? ?? ?? ?? ?? ?? ??
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Fig. 8 Comparison of RNR (S) metric.
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